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The 5th IFAC SYMPOSIUM ON FRACTIONAL DIFFERENTIATION AND ITS APPLICATIONS Host: Hohai University, Nanjing, China All details are on the website http://em.hhu.edu.cn/fda12. For specific questions or contacts, e-mail is: fda12@hhu.edu. Find this book's information on SpringerLink, http://www.springerlink.com/content/978-0-387-21933-2/ #section=531623&page=1 This is a translated, expanded, and updated version of the original German version of the work "Mathematica in der Theoretischen Physik", published by Springer-Verlag Heidelberg, 1993.
The accompanying CD-ROM contains "Mathematica notebooks as well as Mathematica programs. The notebooks contain the entire text of the corresponding volume and can interface with Mathematica. The examples given in the text can also be interactively used and changed for the reader's purposes", -p.
[4] of cover.
- Find this book's information on SpringerLink, http://www.springerlink.com/content/978-1-84996-334-3/ #section=789486&page=1&locus=0 The aim of this work is to provide an introduction to the basic definitions and tools for the application of fractional calculus in automatic control. It is intended to serve the control community as a guide to understanding and using fractional calculus in order to enlarge the application domains of its disciplines, and to improve and generalize well established control methods and strategies. A major goal of this book is to present a concise and insightful view of the current knowledge on fractional-order control by emphasizing fundamental concepts, giving the basic tools to understand why fractional calculus is useful in control, to understand its terminology, and to illuminate the key points of its applicability.
This first monograph on fractional-order controls is based on authors' series of papers and articles written in the past 10 plus years.
Fractional-order control is the use of fractional calculus in the aforementioned topics, the system being modeled in a classical way or as a fractional one. From a certain point of view, the applications of fractional calculus have experienced an evolution analogous to that of control, following two parallel paths depending on the starting point: the time domain or the frequency domain. Whilst the applications in dynamic systems modeling have used, except in some cases of electrochemistry, the time domain, the applications in control have been developed, mainly and from the very beginning, in the frequency domain. It is our hope that this book will be read by, and of interest to, a wide audience. For this reason, it is organized following the structure of a traditional textbook in control. Therefore, in Part I, after the introduction in Chapter 1, Chapter 2 gives the fundamental definitions of fractional calculus, having in mind our goal of providing a stimulating introduction for the control community. Therefore, the mathematical prerequisites have been kept to a minimum (those used in a basic course of control: linear algebra, including matrices, vectors, and eigenvalues; classical calculus, including differential equations and concepts of homogeneous and particular solutions; complex numbers, functions, and variables; and integral transforms of Laplace and Fourier), avoiding unnecessary intricate mathematical considerations but without an essential loss of rigor. Chapter 3 is devoted to state-space representations and analysis of fractional-order systems, completing the fundamental definitions given in Chapter 2. Chapter 4 is a detailed exposition of the core concepts and tools for the useful application of fractional calculus to control, based on the generalization of the basic control actions. In Part II, there is a complete study of fractionalorder PID controllers, dealing with definitions, tuning methods, and real application examples given in Chapters 57. Part III focuses on the generalization of the standard leadlag compensator. Chapter 8 presents an effective tuning method for the fractional-order lead-lag compensator (FOLLC), and Chapter 9 proposes a simple and direct auto-tuning technique for this type of structure. Part IV provides an overview of other fractional-order control strategies, showing their achievements and analyzing the challenges for further work. Chapter 10 reviews some important fractional-order robust control techniques, such as CRONE and QFT. Chapter 11 presents some nonlinear fractional-order control strategies. Part V provides methods and tools for the implementation of fractional-order controllers. Chapter 12 deals with continuous-and discrete-time implementations of these types of controllers and Chapter 13 with numerical issues and MATLAB implementations. Finally, Part VI is devoted to real applications of fractional-order systems and controls. The identification problem of an electrochemical process and a flexible structure is presented in Chapter 14; the position control of a single-link flexible robot in Chapter 15; the automatic control of a hydraulic canal in Chapter 16; mechatronic applications in Chapter 17; and fractional-order control strategies for power electronic buck converters in Chapter 18. In the Appendix, additional useful information is given, such as Laplace transform tables involving fractional-order operators. Find information on this book at http://www.cocomartini.com/bookstore/index.php/science-and -technologies-textbooks-online-bookstore/complex-systems-fractionality -time-delay-and-synchronization.html and on http://www.hep.com.cn This book covers the most recent developments and advances in the theory and application of complex systems in the areas of fractionality, timedelay and synchronization. Each chapter is written by scientists highly active in the field of complex systems. It discusses a new treatise on fractional dynamics and control, as well as the new methods for differential delay systems and control. Lastly, a theoretical framework for the complexity and synchronization of complex system is presented.
The book is intended for researchers in the field of nonlinear dynamics in mathematics, physics and engineering. It can also serve as a reference book for the graduate students in physics, applied mathematics and engineering. Find this book's information on SpringerLink, http://www.springer.com/engineering/computational+intelligence+and +complexity/book/978-94-007-0746-7 In recent years fractional calculus has been rediscovered by scientists and engineers and applied in an increasing number of fields, such as electromagnetism, control engineering, and signal processing. The increase in the number of physical and engineering processes that are best described by fractional differential equations has motivated its study. This book gives a practical overview of Fractional Calculus as it relates to Signal Processing. It is designed to be accessible by Scientists and Engineers mainly interested in applications, who do not want to spend too much time and effort to access to the main Fractional Calculus features and tools. Readers can benefit from the attempt to present a Fractional Calculus foundation based of the Grünwald-Letnikov derivative, because it exhibits great coherence allowing deduction from it the other derivatives, which appear as a consequence of the Grünwald-Letnikov derivative properties and not as a prescription.
Content Fractional processes are widely found in science, technology and engineering systems. In Fractional Processes and Fractional-order Signal Processing, some complex random signals, characterized by the presence of a heavy-tailed distribution or non-negligible dependence between distant observations (local and long memory), are introduced and examined from the 'fractional' perspective using simulation, fractional-order modeling and filtering and realization of fractional-order systems. These fractional-order signal processing (FOSP) techniques are based on fractional calculus, the fractional Fourier transform and fractional lower-order moments. 
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